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Abstract of corresponding document: W09621862 

The presence of A-protein in an abnormally large amount in a sample, such as blood, from an individual is 
diagnostic of primary or metastatic cancer in the individual. The presence of A-protein is most readily 
detected by immunological reaction of it with specific antibodies. A prefenred procedure for detecting the 
presence of A-protein in samples is by a sandwich assay using two antibodies with different epitopic 
specificities for A-protein. 
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tsifiM*=t5 6 M iJii8=i5 36 Iff mmm. s m 



I57IM9 

Hrf^^o S^MA^ig^Sffi^^^t^f^^iSlT^lS 
^E«^*1##^4fi«Jtft^l^fi^^HI^^&iS; (Sandwich) 



u m ^ * 45 



1. — ^#r'-S'J^'f^6^5§#6^^>i-. i^^y^t.^^: 

b) ^mi^^^a^M.'y—^-^'Mr^M: a 

b) 9^Pf\iiL^^^^^^^r^^n^^^^^^\^ ^^^^^^^^ 

c) ;j^jK'Ji^^by-/f/^^6^:i^'f^-^^>t A =-a^>^6tlfc:^; 
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a) ^^/Ti^isijA^^^M: A¥j^i^ 16 

b) -^^/rii6t*^^^>t A 16 ^#^^^#^5K^^'J6^ 

^'J;Il^^^ a 142-158 ^ 



12. —^^m^0.T^m'\^^^Jk^^>^. ^t^^i46^^^>t^^ 

10 13. 4^4t^3L^'J^^ 12^/fii^^>i:, 

15. ^m^^^\-^^%l4PJri^it(j^yi:, ^t: 

15 a) ^/fii.6^^*^i^#-^Sff^^>t6^;*L^^ 16 

16. 4^*&^^'J^>i^ 15 ^/fii6^^>^, ^^P/f'^^^4kit^^mm^^ 
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17. ^f^m^^^\^^% 13 ^^i^^^'^, ^^^/ri^^^^^^^^^^^/ri^^ 
;f 6^ li^^-x 6^ ^^^^ >t 6^ ^-t: ^^;^^i^^>^ 

22. >f^4^*L^'J#^i^20//rii6^:^r';i-, :^^fJx^¥j^^^T;^i^^^M 



23. —^^A-^^mmp'\^^0-^^>^' it^'^t^^^'. 

26. #^;|=^^'J-l|->i^ 23 f/r^^^y^. 
3B9E1 , ^ "^A^^ CY2a , 

27. — A^^it5^^4€.i^6<j4t#., ^^m^^^'A 

28. ;ffL|&;tXif'JJ|-^27^/rii6^^^, 

3B9E1 . ^-(4^ CY2a ^^-Jf CPDD . 
30. —^^m^'i^ilSiil^^'^l'i^^^ ^i^' 



31. ^fL4t;|5L^'JJ^^1^30^/r^6^*^'i-^^' ^t>/fii6^^— 4^^i^.^-'- 
A^^>t A. 



( sandwich ) ^viS'Ji^. ^^-^6^^^^'f^l^:*^^r3«!'J^, "it^vfj 
'\^^^ (^H'', -I-^^ A ) ^•;5!'J6^:^^^6^T^^'Ji^. ^ 



>^i^i±^B.':^^n^iW ( HPLC )^M^3L^^^ As^^ft^^^J^ A 
m IB AHPLC^^'fe.>^6^ As^J> DEAE-^f ^^rP^] % 

m2AJ^ SDS-PAGE A^^ A^fj^^^nm . mMmi^^ 

^— ^A^^6tA™; ^^^A.^^^ As; ^^^^^^^ 

Afk4-¥} GTF-^U^ GMP-PNP ^ © • 
. m 4 GTPyS , As ^ 6^ ATP S ^ . 

^^^AifS^^it^^ ^AL^;^^ 1*1 Ar-^5'J j6i-;^^/^ 



^t^i^^^ i^f^^> ^^^^ w^j^'^^^ 

0. M^. c7^. ^t^^ ^n,^. -f^^^^^ 

J^fc-^^ig. mM^^ ^^^^^^ POEMS > 'M^^i/^^ ^jhLi^. 

^.t A d^i^^y^^^^^'t'^^^^-^^^^^^^^'-t ^^^^ A 

6^ ^i^m, -k^^MM^^A-^^^^ ^ t 6^^^ ^ A 



¥3^^M A ^Kj>:^JL6<ltb#-'J^-f 2.0 , m±T^^^^^^-i^^ ^^^^ 

(^^^ A 6^|i:*itif') « ^^^^ 
i5!'J ^S'J ¥]^^J^A^ 4^^^ A?^" ^ ^^^^ ^ 6^ ^If ^ . 

SL^mMr^^^J^^ ^^il>h-|4:m^'J^. ^t^A^^^tTv^^. 



( Western Blot ) ^l>^iiL^i?:^^'>K®^^ 
( sandwich ) ^i3i!<it— #• ;^J^9^6<j^#^-Tv>^#:^l^ 

^i-i- ''iK.^" ^^^^A.ft^^ A.^^^' -^t^^i- "^-^^^ 



'f4i.'^^gg^C(PL-C)»'>C^^^^>ft'f«LS^-l,4,5-^^et ( IPs ) 
®b^-fe^;^# ( DG ) . ^)?t^^^'^'N^^^t^']'^^' ^^>t A 
4 GTP ^'^v>Ci^^:5^^^fe^-^>^ PL-C ^ t l^l-^^. ^ it t r«1^6^ GTP 
^iL7m^ GDP;^, PL-C 6<i-^>^^-it, ©itb, ^^>tAA^^6^ 

iS.i^'ft-f-^-f-^-^J^:^-/'^ -^-t-^-^^^-^ ^^^^^^^^ 



^^ J^ A ^j^-^i^ 26 ^il'l^^^o A 
ni^fL^ ^^^^ ^ ^^^^^ '^^fX^^ . it 1t# 
^^^^ A ^j^^^it^tM.'y^^^^^^^^^^^'^'^^^^^'^ 

^/r^6^^ii-^^it5'f^i^^>^^'*l^^'^- ' ^^^^ ( 20kD ) , 
^As, ^i^'hi6^ ( 19kD ) , ilAiiitii>f^#^T^->M^ 

GNSKSGALSKEILEELQ (SEQ ID NO : 1 ) (A^ ); ^ 
MGNSKSGALSKEILEELQ (SEQ ID NO :2) (As). 

OTP ^J^^j^r'^y^m^^ A2 6^ . 
^^^^^Ji^^^l-^fV"^ ( rod outer segments, ROS ) it^t^^. 



3:^ 10 kD ^ 30 kD itfjit^^^nm^] J^f^^^^^m^, 

15 ^#^^3?'J^ii{T^#:^iC.6^^^>t A (An,^As) N-^#^ 
^H^^?/t^'\'^l^/t^']f2 (SEQIDNO:!, SEQIDNO:2 ). 

--^.^^ivX^^ ^"^JJ^^^^^^ A . A ^^^^^ 

20 J-^JIfe^^^^^^^^^ A . i^^— ^^^Mik^mr^ 
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Ouchterlony ( Ouchterlony Double 

Diffusion Test ) >«c.i^ IgG llr^'J ^ 

:i^.'<*^A-^4t)?t:i^^i^^^^iSl^M#:±-i^-^^^ ( Streptavidin ) 
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itit^ll/:^^^^.^^^ 10-18 
-^'Jt^ SL^'^-'A. 14 16 

A , ^y^^^/k A 60-71 ^:^^^>t A 

142-158 #^^6^^il'^^^^^ A6^^ 158-170 -t^^6^^. ^ 

it^'A^J^.^m^^f^^^^^n^^^^'^^'^ ^^^^ ^ ^^^^^ 16 -i" 



1 

5if=ri^'^:i ( As ) ( A™ ) ^^>t A 6^^^ 

^m^^-^^ Schmidt et al.[J. Chem. 262:14333-14336 

^a^Bfr^Bi-i: t J-i^^^J^ 30-60 'i^nf^^n^^^t-^^^^''^ a 

t ( 130inMNaCl,20inMTris-HCl,pH7.0; -^^h'h^-^^M 1ml , 
^>^-^^4iiP^^M2ml ) o ll^i<k,^^l.^#J^^'f^^l:^ ROS 
ii^^/t>«-. ■^K>V^'g-^^ii.itBuchle^>:i4-^>^^#'^^^'P^^. i±>:t-i^il 

JL^ ROS . m',m^B^$J'^^¥r^^n^^^^f^^^^^^'^^ 
ROS ^iC^'Sf . 

^T^^^*ii^^>^#^-^^' #Tt,€>f 10,000-12,000 X g 

^ 4 -c ^ 20 ^^t. ROS fl^6<i>;ui^;^ 4# tfc 

¥]iA>fy^ A vfr'/Jfc-ifc. #iiJ^>;L.>^^:t>f 3-6 T t 

[ (0.05%) Tween 20/80 (1:1) ^^^^^^Kt], #iLk>^ 15,000 x g 



'^^'f-^>t A 6^Ji-;fr>et) ill CentriconSO'^J^Ilit'^. 

30 kD , Amicon Corporation ) , 5,000 x g 6t ^ 

^JLJl M '<^, 5,000 X g ^ Centricon lO's ( 

10 kD ) 

-f^^^i^t^^ 10 kD — 30 kD 
^^gtj-, ■Bfvgl.r:^^^^ A (As)6t^i^>^JL^ 100-200 ^iL/-^€^> 
J!^^^6t^^^ A (AJ^^-f-i^^;^^ 30-100 As 

T 320 -f^, if^^ Arn^^^^^^i^^^T 20^, 

#^>t>^ A ^ 0.05% Tween 20/80 (1:1)^.8?, 1:5 6^^b'^'j^>^^, 

#•88 Jiiiii#i±^>;t-6<j#^^ A , ^ Bio-Sil SEC-125 
HPLC ^^—^m^. , >?t(A„»M^;?]^>t>^T , 

vj.mTJ^H'^^. t'^^^* ^^^^^^^^ ^yY-^^f^^> 

^It-^-f-bA^r AsitHPLC A-f6<j#FiL;^ ( TSK-2000, Bio-Rad ) , 
>t>^A ( ® lA ) , O.lM'^^^^'tv^^DEAE E^^^^ 

^^jLit^f^^i^, ^ 0-200 mMNaCl#JL'^feM,^^>t(S IB )» 

^Arn^As ¥j^^±^^-^'i'fAA^^'t^n^tl^ SDS ( ^ 
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6<j;^.d^>^'r^t^^itl5-2O%,^0>^, As^^it^^-'ftT^A^^t;^^^. 

^;5fe#J 2- 

^it^iil'l^ ( As ) ^f^^^it^ { A^)^^MA W^^^^ 

O'Farrell [J. Biol, Chem., 250:4007 (1995)]W^^6^^ 

^-f-:|L#;l^t ( 10%-20%) . #«?crii:^#a'all>t>^t, 0.33 
mM DTT, 7%SDS, 17%-^^^, 0.5% M Tris-HCl, pH 6.8, # 
a^a ;p Jf) i^^t^ ^'l-i , 6t * ^'^i'^^f' ^ ^ -f ^ ^^i^ 
Bio-Rad4|L^^^#J:^5?t^^^^&. Bio-Rad 6^^^ 
( 17-94 kD ) ^^^i^W^>#.o 



Balb/c 'J^ IL ( 6-8 ; The Jackson Laboratory, Bar Harbor, 
ME ) ^ e^^fc>i#^^>t A it^fJt^. ^}^7£.Mi^ f^lM, ^^fevi 

^t^^M A Se.^>^•^4^ Freunds , ^-::i/fc>i:|f^^ =-/^>i#Se.k>t 
6<j>^e.^^i4it#'^'fn^i^^#^/':i.^>8&il^>tll:i^ Cellco ^^J^ 

JfJ#r;?L6^'J>lL6^^^^-^NS-l ( P3NS-1/1-Ag4-1 )'f-M.?t^ 
Jfe ( American Type Culture Collection, Rockville, MD; Accession No. 
TIB18 ) . ^ 4- PJX ^ ^ Nadakavukaren 

Pifferentiation, 27:209-212, (1984)]6^^^o >^^^$M^ftm:^^^ 

-itf^f^Jji't^35.^mi.Mi^\ Balb/c 'bMSt^^^^ —f^^^^ 

^-70 'C il^^M.'iM , 
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Ouchteriony ^^^^i^i^l^, J^mm^^^^-lgH . ^-IgG , ^- 
IgGl , ^-IgG2a , ^-IgG2b , :is.-IgG3 ( CappeU ) iT^i^. 



^ 1 


mAb 




mAb 




3A9A5 


IgG2a 


3A9F2 


IgG2a 


3A12D7 


IgM 


3A12E9 


IgM 


4C5B4 


IgM 


4C5F3 


IgM 


5E6B1 


n.d. 


5E6H5 


n.d. 


7E4F9 


ii.d. 


7E4H12 


n.d. 


9D8F8 


IgG2a 


9D8G11 


IgG2a 


1B9B2 


IgGl 


3A7G6 


n.d. 


3B6C12 


IgG2a 


3B9E1 


IgM, IgG 










3F5H11 


n.d. 


4C8B2 


n.d. 



^^"^i 4 

^m^^J^ A M DTP ^ ATP ^^^^J?tt:^n6^7jc^; 

A. GTP ATP 

^7^'\^^f^iik^'\±^^J^ A 5ft GTP ^ ATP ^y\^m^^ 200 
^t^^.i-'t*^^> t i^^t, 1.0-10.0 ^iA. As^Arn. 5 X 10-^M GTP 
ATP , 67-335 nM [y-^^PJGTP (2.8 Ci/mmol)ic. 88.8-177.5 nM [y-^^P] 
ATP (2.8 Ci/mmol)^ 20 #:^^'J T^Kf ROS 111 ( ^ 7<7 A„, Bt ) >a^-f- 

>^ J ( 20 mM Tris-HCl, pH 7.0, 0.1 mM EDTA ) , M^^kM T 
¥j ROS ROS ^m^^fi^C ( 100mMMaCl,20mM 
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Tris-HCl , pH7.0 , 1 mMMgClj ) -^J^^-^ 0.01%^^ 

Zj^ 23 ^ ( Brij 35 Alp- M ^'^>^#J , Sigma Chemical Co. ) ^ 

7m-H-/^c. ;^^tm^-n. ^^jT6t^^.-i^>f-f^'t>^D ( lOMm 

Tris-HCl , pH7.0 , 0.1 mMEGTA ) , 

tM-^^ GTP ^ ATP iiijT^f^^m , -f^J?) 
^^^^[10 ( Nikon ) 1.8 x 10^ fMcicC^m. ^A. 

^SiTi^^S^^, m 200^ft-^*^4^^>^i^ll't>^ ( 50nMKH2PO4, 
6%^-^^ A, 10%TCA ) ';fi^. #A i^jL 30 ^4t, ff^^ 
5 ^4t. -^#jL>f 50 ^t^^ 5 

#^6^#-ftT, >?t[Y-^^P]-GTP 7Kl^it:^tvP!'J^, 

An»6^iGTPS^>^'ri>^^'^>^^'t:'«^^T#:^?5. ^a^, ^^f^ 

JtStf'^Bt, A™>?'^^"5^^:^.^^«S-6<J GTPi|:>^-'|-^. 

4^Bg>^^/;#:^1[^i+, A„.^ GTP ^yK^^ ( 0.458 GTP/#VA„, ) 
A■5^^>^^#-!^ ( 0.512 GIP/^'/Ta ) ^atbi^6<i, ^^^;l_^:#7t^ 

GTP i^>^.j±^p^#^t'f4i^^^^i':^;t^</^^<l^i^>^#'^Bt, 
^^m^^'lf^^i^^r , ^^^^ A.,^GT? ¥]7^m-^ ( GTP 



)ft An, ^ As 6^ Michaelis 'f^tA^f 1 -f^Jk^^-^^Am:^ GTP 7jc 



^2 





GTP m 




Air 




Km As 


2.06±2.46x 10-^ 


(4) 


1.50±1.47x 


(3) 


Km • Am 


2.39±1.87xl0-^ 


(3) 


L44±0.56x 


(3) 


Vmax • As 


N.D. 




0.56(±0.09) pmol/mg 
^^/t A/^ 




Vuiax • Am 


1 6 .4nmol/mgAm/^ 




2.90(±0. 16) pmol/mg 
^^>t A/^ 





GTP 6^;^a'(^i;^^'r:i, 



^^^^^^6^ A™^As#J^3Ej(L^^ ATPS^vl^'li. ^An,^ 
As»'>^;5LATPS^^Kl K™mi^?'Ji"Ji^6^^2 t. tb^ An, 6^ tbi^^-^ 
Ifc^^^^ ATP 6<i^^'l^^tb As6ti^— ^ A„,^ As 
6<j ATP GTP S^>^'l:i#^^EI^ Kn.'Ci^^^ GTP ;^7jc)^^^^^>f^ 

;^i^^^^M;\.^t^^9L^^%^^'^—^'^^M ATP tK^ 



B. GTP 



^^-NoTthup et al. [J. Biol. Chem., 257:11416-11423 (1982)]^ 
iry^, Pjr Am^ AsM GTP-^'f^:^^^ Gpp(NH)p GTPyS (New 
England Nuclear) 6^ ^-^i^^t'^S'J^o 5-10 ^i^it^^^^M 

A,15.3 mM ^H-Gpp(NH)p (10 ^i) ^ 1.32 /M GTPyS^^ (1 
>t >^(100mM NaCl, 0.1 mM EDTA, 20 mM Tris-HCl, pH 7.0)6^ 
i^s^ 100//1 6^i^>^t 3^^t^^. iM^^^^^y^^^ 25 °Cig-^ 30 ^ 
4t, >I?I 200^ifh;;j<^^^^t>^ ( 0.5 M NaCl, 0.1 M Tris-HCl, 0.1% 
Tween80 ) >fi^, iic J.^;/KJi 30 ^^t. ^ 2 =k^m^^^'^'^^ 



^i:>^T^^^ , A™ ^ GTPyS ^ Gpp(NH)p (5] Bt^- 
^. ^#^j^f-^3 , 

^3 





Gpp(NH)p 


GTPyS ^^yX^/ 




molGTP 


mol ^^J^ 


Am 


0.57±0.12 


0.93 


As 


0.29±0.08 


0.47 



^±^^^^'y. A™^ As^ GTPyS 6^^^J^b^ Gpp(NH)p 
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C. ATP/GTP ±^ 



M^^^^^y^ Gpp(NH)p ^ A^^^-^^it^i^^^W^^^ 

^ As^.)^-^ i 2:1 ) . ATP ^ ADP ^ii,i±'^ili±>:i- 
it^f^^i^^^^ ^'J^ Gpp(NH)p 6^^^. :itn@3^/f^, ATP 

^^"^•^^^^^^ Gpp(NH)p ^^^"^^^^y ^^^^J^ A 
5it OTP 6^7m.H;rT.t*6<i^'T^. .^fl^, -^^ib^^i^^v^Bt, iC^Jl 
OTPyS ^ 1 'J>Bt6^i^#^^ ATP ^7jC)l^;r^^6^#^J ( © 4 ) , 
GT?y^^^yX^^ AT? ^^i^^M"^^ ^A'b^^. ^n^i^^^^ . 

OTP Jit-f-^^^ A ATP 

4iL4t Bradford [Anal. Biochem., 72:248 (1976)]6<j;5r-;t, -f^^ 
Bio-Rad^t;^'3«!'i ( Coomassie Brilliant Blue G-250 ) , ^^^>t6^>^ 

( AJAs ) 0.47 . ^ %J^^^iH 280 nm 6^it.^>t.6^>f*it^ ) 
^ slab (^nisi^JLif^-i-^itm) ^Ami^^-^n^^'^^ 



P*]#j[l%4-jfcLvfr^-I'^ ( BSA ) ]ira^S'J'J>^Lt^#I^^N^:^'1^6^ 
^'^^*>. ^-tiE:|-6^jfa^vt^>^4-^T6^'J^^Ltii-^ 1-12 'J^Bt, 

^>fe.ii^t ELISA , im^^^m^^^^^^^"^^^^^^ 

(-^i^ 30-120 ^^t) ^-^/^ 
Jii^6^ ELISA ?it;?li|5^-«3CariE.'^'t^'^*6^>^>t' 

1^6^ ng/ml ^, ilA^'f^>^ e.^i!Sti:6^>^'f^6^^>f.*^#>t:^^ 



^iS^ 14 A-M^^^J^H , QFEPQKVKEKMKNA (SEQ ID NO:3 ), 
mt4-A^SkMi Freunds mMit^^^^^^"^^^^^ 3-4 ^"'(iAi^: 

e^^4k^it^^^^^^^ 3-4 ^"'(s: *>>i#^-^ Freunds 

^^.^.^F^-s^LV^-i-^ [Keyhole Limpet Hemacyanin (KLN)]^ 
^^'^B:.^ mi.. 12,^ j^-f-^ ^ CPDD 

09. 



A. ^it-t^^^^jfe^'J 3 6^— ^-^-iLlir^^'f^ ( 3B9E1 ^#^) 6^>^^^ 

^#a^a-^^ 50-100 ^iifh, ^i:>JLTii-^l 'J>Bt. 

#-^>g.#^, m^^^kWf^^S-^yi^ ( PBS ) >t-^'J^#. ^i^^^ 
;fiLitfL'f^i^S^6^ ^^^'J 5 ^^'(^ ( CY2A ^4^) m^y%^'^^^ . 

^-j^-[3-z:.;i>-^>i^'^'«i.#^^et ( 6 ) ]^#-iiL ( abts ) 

-f 37 'C.g.>EL 1 'J-Bt. 410 nm ^6^^^it>^-it^*^^ 
^^s^-e^'J 5 itfj CPDD ^i^^^m^t^:^^-^^^^^^^^^ 



^ * ^ # t ^ ^ ^ t ^ -2- 1 b , 

3 ( 3B9E1 6^#>1^i¥->g. 

4^jkj^6^^^^#-^^ 0.05M'^^ilL^/t^3Sifc.7jCpH 7.4 

1 mg/mL4-j6^vt^^^ fi^^i^^-f^^^ CPDD ;Ll^4^'(^200 

^fl-lf jhiii>^ ( 0.05N ^/u^) . J^^y^^mi^^i^^^^'i'f^ 



450/630nm ^i^^^^'b^ii^ ^^A^t, if^^^^^u^'a^^i^^A^t 
i-k^.^s^nii^^t.^^°<'i^^^'i^4^^^^^^ 10%, 

^^^^^^^ 2 ^^ify^^A^i^^. ^5-^6^^, -f-3^>(tir(i 2 4- 

'^3i'j>^^^^;D^/ril P/N 2.0 , ^?^M^^t.ii^^m^m'\^^ 

^^-^'J 7 



Oft 



4 












( ng-^^y^ A/ml j6l ) 


gjs 




2.4 


afb 




7.6 


sac 




2.4 


CY 02 


NED(t5"^'J^) 


1.8 


CY02 




1.6 




J («x 


3.5 


3 




y. / 


6 




8.8 


7 




2.8 


8 




7.1 


4 


NED 


4.7 


1 


NED 


3.5 


9 


NED 


3.8 


5 


NED 


3.3 


18 


Mets; no chemo 


15.7 


49 


Mets; no chemo 


3.7 


132 


Mets; no chemo 


12.7 


423 


Mets; no chemo 


24.3 


424 


Mets; no chemo 


26.4 


515 


Mets; no chemo 


59.0 


541 


Mets; no chemo 


22.3 



^^Sfft, NED^§6^^>5:^iLj^6^i£#.3^^^^'^'J^^^^ 
^i^^^i^ji.^ 4.5 ng A/ml .t'^##'l"^5^#^^#^ 
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ii^^m^^^^^^^ 23.4 ng^^^ A/ml y^^—^'^^l^f' , 

P< 0.001 , t^^^. 



^ 5 

lUSS 24/35 =69% 



^ 1 I^IS: 
* 2f^^ 
^4 1^4^ 



1/6 
3/4 
1/2 



19/23 



17/25 = 68% 



^2f^^£ 

^ 3 m§i 

^ 3b I^IS: 
^ 4I^#: 
^ 4a iVrlS: 
^ 4b 



1/1 

5/7 
1/1 
2/4 
7/9 
1/3 



6/9 = 67% 



^ 4 f^lS: 6/8 
^ 4a 0/1 



^?>JI^ 24/41=61% ^D2R^^ 0/2 

? 25/39 

11/19 = 58% 

18/32 = 56% ^? 2/3 

^ 1 It/hlS: 0/1 

^ la I^IS: 1/1 

^ lb 0/1 

^ 2a ff^n. 1/4 

^ 2B 1^^ 0/1 

^ 2bc 1/1 

^ 2c I^IS: 1/1 

^ 2ca 1^-^ 1/1 

^ 3b 3/4 

^ 4 1^-^ 3/6 

^ 4a 1^1^ 0/1 

^4BI^^ 4/4 

^ 4b I^IS: 1/3 
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